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(54) CDMA COMMUNICATION METHOD 

(57) A mobile station MS regarding this invention is 
consists of a transmission and receiving amplifier unit 
AMP, a radio unit TRX, a baseband signal processing 
unit BB, a control uhit'MS-CNT arid a terminal interface ' 
unit TERM-INT. In the multi-code-transmission, the effi- 
ciency in use of the frequency resources is enhanced 
and the improvement of the communication quality is 
realized by transmitting the control information (a pilot 
symbol and a TPC symbol), with increasing the trans- 
mission power by one designated dedicated physical 
channel only. It is possible to improve the efficiency in 
use of the frequency resources and the communication 
quality, and to reduce the power consumption, by deter- 
mining the transmission/discard of the transmission 
information according to the communication quality or 
the communication status. Furthermore, it is possible to 
improve the efficiency in use of the frequency resources 
and to reduce the power consumption, by avoiding that 
the calling occurs frequently. 
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Description 

TECHNICAL FIELD 

s [0001 ] The present invention relates to a wide band CDMA (Code Division Multiple Access) communication method. 
BACKGROUND ART 

[?°,? 2 ! J* 1 ® USS ° f m ° bile te,e P hones has become w 'de spread in recent years. Conventionally, TDMA (Time Division 
io Multiple Access) and FDMA (Frequency Division Multiple Access) have been employed as mobile telephone access 
methods. These days, however, CDMA is being adopted instead of TDMA and FDMA because of its various merits 
such as h,ghly efficient use of frequency bands, easy ability to change the transmission speed, and security from eaves' 
dropping. It is also possible in CDMA to reduce the impact from fading by employing redundancy, and to carry out error 
correction coding. Further, communication quality is improved by a handover which does not involve frequency switch- 
15 ing. J 

[0003] However, COMA according to the prior art has a technical limitation in that its transmission speed is low since 
ft is prepared mainly for voice transmission. Thus, due to the low transmission speed, CDMA is not suitable for data 
communicat.on. With the development of multimedia in recent years, high-speed transmission has been desired 
because data to be transmitted includes not only voice data, but also various types of data that can be processed in a 

20 computer. Specifically, an extremely high transmission speed is required when image data is transmitted 

[0004] (n mobile communications applying conventional CDMA, problems are encountered such as a narrow spread- 
ing band width, and a limited ability to reduce the effect of fading. Moreover, mobile communications employing conven- 
tional CDMA are also problematic because it is difficult to realize a seamless indoor/outdoor communication 
environment due to synchronization between base stations, and to realize high-accuracy control of the electrical power 

25 for transmission. 

[0005] Additionally, in a mobile telephone, reduction of power consumption is a crucial issue, since a chargeable bat- 
tery is used as the power supply. 
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[0006] It is therefore an object of the present invention to provide a wide band CDMA communication method that can 
solve the above-mentioned problems to set a frequency band to be used to width band basically. Furthermore it is an 
objectof the present invention to provide the reduction of the power consumption, the improving of the communication 
quality, and the utilization efficiency of the frequency resources. The present invention provides a wide band CDMA 
communication method which transmits spread information after spreading transmission information using predeter- 
mined codes; wherein when the transmission information different from one another are transmitted at the same time 
through a plurality of channels using common control information, the wide band CDMA communication method com- 
prises the steps of: spreading various transmission information using codes, the codes being allocated to the channels 
respectively; transmitting the spread transmission information through the channels; spreading the control information 
using a common code, the common code being common to the plurality of channels; and transmitting the spread control 
information.. By virtue of the above invention, it is possible to improve the efficiency in use of the frequency resources 
because the same control information which is transmitted individually using a plurality of codes in conventional 
method, is transmitted by one code. Furthermore, it is possible to improve the receiving accuracy, that is the commu- 
nication quality, avoiding the unevenness of the receiving power level in the receiving side, if the control information is 
45 transmitted by one channel, and if the transmission power of the control information is the transmission power of the 
transm.tted information multiplied by the number of the channels through which the spread transmission information are 
transmitted. 

[0007] The present invention provides a wide band CDMA communication method which transmits spreaded informa- 
tion to a radio section after spreading the transmission information using a predetermined code; wherein the wide band 

so CDMA communication method comprises the step of determining to transmit or to discard the transmission information 
on the basis of the communication quality of the radio section. By virtue of the above invention, a practical effective 
transmission speed of the transmission information is adjusted in accordance with the communication quality in the 
radio section, and information is transmitted efficiently. Therefore, it is possible to improve the efficiency in use of the 
frequency resources and the reduction of the power consumption. 

55 [0008] Furthermore, the present invention provides a wide band CDMA communication method which transmits 
spreaded information to a radio section after spreading the transmission information using a predetermined code; 
wherein the wide band CDMA communication method comprises the step of: determining to transmit or to discard the 
transmission information on the basis of the communication status of the radio section. By virtue of the above invention, 
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it is possible to prevent recalling for retransmitting the transmission information that the calling has been failed, and to 
improve the efficiency in use of the frequency resources and the reduction of the power consumption, if the transmis- 
sion information to be transmitted is discarded, when the calling has been failed, for example. 

[0009] Furthermore, the present invention provides a wide band CDMA communication method which transmits 
5 spreaded information to a radio section after spreading transmission information using a predetermined code; wherein 
the wide band CDMA communication method comprises the steps of: discarding the transmission information until a 
predetermined time passes after a call is released. By virtue of the above invention, it is possible to restrain the frequent 
calling result from the transmission information which occurs sporadically, and to improve the efficiency in use of the 
frequency resources and the reduction of the power consumption. 

w 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] 

13 Fig. 1 is a block diagram showing a' system overview of a preferred embodiment in this invention. 

Fig. 2 is a block diagram showing the constitution of a mobile station MS in the same preferred embodiment. 

Fig. 3 is a block diagram showing the constitution of a transmitting/receiving amplifier AMP and a radio unit TRX. 

Fig 4 is a block diagram showing the constitution of a base band-signal processing unit BB. 

Fig. 5 is a block diagram showing the constitution of a terminal interface unit TERM-INT. 
20 Fig. 6 is a diagram showing the constitution of a logical channel of the same preferred embodiment. 

Fig. 7 is a diagram showing the constitution of a physical channel of the same preferred embodiment. 

Fig. 8 is a conceptual diagram showing a signal format which is other than that for an uplink common control phys- 
ical channel. 

Fig. 9 is a conceptual diagram showing a signal format for an uplink common control physical channel. 
25 Fig. 10 is a conceptual diagram showing the relationship between the physical channel and the logical channel to 

be mapped. 

Fig. 1 1 is a conceptual diagram showing an example of a logical channel mapping onto a perch channel. 
Fig. 12 is a conceptual diagram showing a mapping method for PCH. 
Fig. 13 is a conceptual diagram showing a mapping method for PACK 
30 Fig. 14 is a conceptual diagram showing a method for mapping DTCH and ACCH onto an dedicated physical chan- 
nel, 

Fig. 15 is a conceptual diagram showing a method for mapping ACCH to the super frame of a dedicated physical 
channel at each symbol rate. 

Fig. 16 is a conceptual diagram showing a coding method for BCCH1, BCCH2 (16 ksps). 
35 Fig. 17 is a conceptual diagram showing a coding method for PCH (64 ksps). 

Fig. 18 is a conceptual diagram showing a coding method for FACH-L (64 ksps). 

Fig. 19 is a conceptual diagram showing a coding method for FACH-S (64 ksps) in normal mode. 

Fig. 20 is a conceptual diagram showing a coding method for FACH-S (64 ksps) in ACK mode. 

Fig. 21 is a conceptual diagram showing a coding method for RACH-L (64 ksps). 
ao Fig. 22 is a conceptual diagram showing a coding method for RACH-S (64 ksps). 

Fig. 23 is a conceptual diagram showing a coding method for SDCCH (32 ksps). 

Fig. 24 is a conceptual diagram showing a coding method for ACCH (32/64 ksps): 
: 'Fig; 25 is a conceptual diagram showing a coding method for ACCH (128 ksps). 

Fig. 26 is a conceptual diagram showing a coding method* for ACCH (256 ksps). ' 
45 Fig. 27 is a conceptual diagram showing a coding method for DTCH (32 ksps). 

Fig. 28 is a conceptual diagram showing a coding method for DTCH (64 ksps). 

Fig. 29 is a conceptual diagram showing a coding method for DTCH (128 ksps). 

Fig. 30 is a conceptual diagram showing a coding method for DTCH (256ksps). 

Fig. 31 is a conceptual diagram showing a coding method for DTCH (512 ksps). 
so Fig. 32 is a conceptual diagram showing a coding method for TCH (1 024 ksps). 

Fig. 33 is a conceptual diagram showing a coding method for UPCH (32 ksps), 

Fig. 34 is a conceptual diagram showing a coding method for UPCH (64 ksps). 

Fig. 35 is a conceptual diagram showing a coding* method for UPCH (128 ksps). 

Fig. 36 is a conceptual diagram showing a coding method for UPCH (256 ksps). 
55 Fig. 37 is a conceptual diagram showing a usage method for a W-bit bit pattern. 

Fig. 38 is a block diagram showing the constitution of a convolutional coding device. 

Fig. 39 is a conceptual diagram showing the correspondence between SFN and sfn which is to be transmitted. 
Fig. 40 is a timing chart showing the transmission timing and the long code phase in the perch channel and the 
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